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STANDARD COLOR CODE — RESISTORS AND CAPACITORS 
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UNDNSULATED BODY CULOR END COLOR DOT CuLoR 
Color First Figure Second Figure Multiplier 
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RADEAL LEAD (BAND) RESISTOR 


Multiplier 


TC Multiplier 
AXIAL LEAD CERAMIC CAPACITOR 
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BY-PASS COUPLING CERAMIC CAPACITOR 
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al size of carbon resisturs is determined by their 
th- 
‘d 


qitited te properly identify color coded resistors and capacitors, 
Refer tu the 


waltage rating. Carbon resistors most commonly used in Hes 
color code for nutneriea values and the zeroes ar kits are att. Higher wa erated 


istors when spre 


multipliers assigned! to the eolors used. A fourth color band on are progressively larget in) physical size. Small wire wonnd 
resistors determines tolerance cating as follaws: Gold = 5°). resistors §3 watt, 1 or 2 watt may be color cuded but the first 


silher = 1060. Absence of the fourth band indicates a 20'% band will be double width, 
tuleranve rating. 
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SPECIFICATIONS 


Frequency Range... 0... cece eae 2 to 250 me using five coils. Additional coits 
available: extending frequency to 350 ke. 

500 microamperc 

117 vault, 5 watts, 30/00 eycte 

‘Transtormer operated selenium rectifier 
lung x 2 1/2" wide x 3 1/47 deep 

+. dbs, 

». 2 Tbs, 
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The Heathkit Grid Dip Meter model GD-1B is a very useful instrument. As well as determining 
resonant frequencies, it is also capable of performing the various tests required in the design, 
adjustment, and operation of high [requency radio and television equipment, Bemg basically a 
variable high {frequency uscillator, il can be used as a signal generator or marker yenerator. 
As a grid dip meter, 1 can be used to determine the resonant frequeuey of tuned circuits of the 
resonant frequency of individual parts, such as coils or condensers. Berause it will indicasu 
the resonant frequency of a circuit, methods are outlined for using this informaiion to delermine 
unknown values of inductance, capacity, or Q. When used as a diode detector, it checks the 
frequency of other high [requency RF sources (providing the RF energy is at least 500,000 mi- 
crovolts}. Switched to an oscillating delector, used in conjunction with a pair of headphones, it 
is even more sensitive lor checking the frequency of other oscillatars. 


To begin construction turu to the section entitled, “Slep-By-Step Construction" starting on Page 
8. 


OPERATION OF TILE GRID DIP METER 


A good understandIng of the operation of the grid dip meter will aid materially m the proper use 
of the instrument. 


The grid dip meter is a high frequency oscillator operating in the range {rom 2 mc to over 250 
mec. Useful range may be extended down lo 350 ke with additional coil set #341-A. A micro- 
amnicter is inserted in the grid circuit of the oscillatur lube. Whenever Lhe oscillator 1s cou- 
pled toa load or resonant frequency, a avticeable reduction in grid current lakes place, This 
reduction in grid current is lermed the "grid dip.” 


The most common load which will absorb energy from the oscillator ts a resonant circuit luned 
fo the same frequency as the oscijlaiar, The grid dip meter can be changed to a wave meter hy 
setting tie buiiuur awiich tv ile “divde? pusiiien. When used as a wave meter, tne cube acts as 
a diode delector. As the instrument is tuned to the frequency of nearby RF sources, the diade 
Curren! reading on the meter will increase. {The sensitivity control must be advanced to max- 
imum, initially.) Thus the GD-1B can be used to determine lhe frequency of other oseUlatmg 
circuits providing there is sufficient RF energy within the oscillator circuit under test. 


Plugging a pair of headphones into Lhe phone jack and setting the DIODE-O8C. swilch to OSCIL- 
LATOR position, converts the GD-1B to an oscillating detectur, This arrangement can also be 
used to determine the frequency uf ther oscillating currents. As the GD-1B is tuned to the 
{requency of another nearby RF source, a whistle or4pcat nole is heard in the phones. Whenthe 
GD-1B is adjusted ta the lowest beat nole (zeru beat), the frequency readon the dial scale is the 
sane as the frequency of the olher oscillating circuit, (At high frequencies, unly a “click” will 
be heard. } 


USING THE GRID DIP METER 


The basic use of the Grid Dip Meter is the coupling of Lhe instrument to the test circuil. It is 
possible tu couple the test circuit either inductively or capacitively. Inductive coupling is usu- 
ally most convenient, Capacity coupling is necessary in sume instances, such as in the case of 
coaxial lines where shielding complicates the situation. For the mast accurale reading the 
coupling between the grid dip meter and the tesl circuit should be as loose as possible (wide 
spacing between the twy units), while yet being able lo obtain a readable dip. 


The relative Q of a vircuitcan be quickly determined by noting the sharpness of the dip. A broad 
dip is indicative of a low Q circuit. Assembling a few different resonant circuits and deter- 
mining iheir resonant frequency will familiarize the builder with the operation of the yrid dip 
meter, . 


It will be found that as the dial is rotaled from unv end of the band to the other, that the meler 
reading also changes, If the sensitivity contro] is set fara mid-sewe meter reading when the 
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dul is at approximately the middle of the band, the adjustment will probably be sufficient Cor 
any frequency setting within the band. 
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DETERMINING AN UNKNOWN CAPACITY 


Unknown values of capacity between 70 and 2,000 val can readily be measured with the grid dip 
meter, The unknown condenser should be placed parallel with the 14-37 me coil, designated as 
coil C on Page 19 of {his manual, the coi) thus forming a paralic] circuil. 


Depending upon the suspected value of ihe unknown eundenser (see graph en Pay 5), the 3-5 or 


3-14 me cotl, designated as A or B, should be plugged intothe instrument, Sel the DIODE-OSC, 
swilch fo OSCILLATOR position. Couple quile closely the cou ol the parallel resonant circuit 
containing the unknown condenser and tune the GD-1B through the frequency range. When the 
dipltas bern detected, reduce the coupling sothat the dip shows up overa very narrow frequency 
band. At maximum dip, read the frequency indicated on the dial and from the graph, read the 
value af the unknewn condenser, A glance at the graph will coves thitcondensers under 65 yyf 
are not covered. To determine values ite lis range, an extra capacitor of about 100 wef should 
be used. If itis nut a precision capacitor, its value can be delerminud by the method outlined 
above. Once its value is known, it should be ronnected in parallel with the unknown vaadeaser 
and the 14-37 me cou "C, Using thas method, Ihe tolal capacily of this test circuit is deier- 
minced, The value of the unknown condenser is the dilfercace between the total capacity in the 
test circuit and the value of {he known added condenser. 
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When measuring an unknown capacity, ceriain errors musl be considered. Among these are 
capacity in the coll, capacity caused by nearby metallic objects, and shift of resonate frequency 
by inductance within the capacilor. Fur mosl applications lhese mav be negleeted. 


KNOWN OR — KNOWN OR 
UNKNOWN UNKNOWN 
COIL CONDENSER 


DETERMINING UNKNOWN CAPACITY 
OR INDUCTANCE 


MEASURING INDUCTANCE OF RF COILS 

Unknown inductances can be readily determined by using the Grid Dip Meter and some known 
capacitor. The capacitor should be a small, low tolerance unit such as a silver mica of about 
100 wut. (The capacity vf sume unknown condenser may be determined as cutlined above and 
used in tlis tes!.) Counect the capacitor across the inductor forming a parallel resunantcircuil. 
Loosely couple the Grid Dip Meter to this circuit and determine ils resonant frequency. Using 
the value of the capacitor and the resonant Crequency, the inductance of the coilcan be computed 
as follows: 


1 


Lx = 7 
39.481°C 

The inductance can also be found by referring to a reactance chart such as is found in many 
radio handbouks. As when measuring capacities, certaln errors (usua}ly negligible) affect the 
results. 


DETERMINING THE Q OF A TUNED CIRCUIT 
The Q of a tuned cireuil may be measured using the Grid Dip Meter and a vacuum tube volt- 
meter. Connect the VTVM across the tuned circuit. Lousely couple the Grid Dip Meter to the 
tuned circuit and adjust the output frequency until a maximum reading on the VIVM is obtained. 
Slightly adjusting the coupling will permit setting the VTVM reading to a convenient value, (Once 
set, do nol change the coupling.) Note the frequency of the Grid Dip Meter, {.). Relune the 
Grid Dip Meter unlil the VTVM reads 70.7%, of the peak value, Note this (requency {f,) anu re- 
tune the Grid Dip Meter is the olher direction unlit the VTVM again reads 70.7% of peak value. 
Nate this frequency (fg), The Q of the circuit is then calculated as follows: 
Q = le 


af 


where af equals the difference between fy and fg. 
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Measuring "OQ" of ao tuned circuil, 


CAUTION: BE VERY CAREFUL WHEN USING THE GRID DIP METER NEAR HIGH 
VOLTAGE CIRCUITS. IT IS POSSIBLE FOR THE OPERATOR TO RECEIVE A SE- 
VERE OR DEADLY SHOCK IF THE METER OR COIL SHOULD TOUCH A HIGH VOLT- 
AGE CIRCUIT. 


PRETUNING A TRANSMITTER 
The GD-1B provides an excelent means of preadjusting a transmitter prior to applying voltage. 
Each of the various tuning circuits throughout the transmitter can he set to its approximate ap- 
erating frequency. Thus, when the power is applieu, only a slight adjustment is needed to finish 
the job. 
NEUTRALIZATION 

The grid dip muter is very uselu) when neutralizing a transmitter, Sel the bottom switch tothe 
DIODE position so that the instrunrent can be used as a Luned delector, Remove the plate volt- 
age (filament should be an) from the stage uf the transmitter lo be neutralized and apply power 
to the driver stage. 


Using the GD-1B as a detector, couple its coil to the output of the stage being adjusted. Adjust 
the GD-1B for maximum meter indication and Lhen adjust the neulralizing cuntrol for a minimum 
meter reading. ft will probably be necessary to readjust the output circuit to proper frequency 
and then repeat the neulralizing adjustment. As lhe neutralization is being accomplished, it 
may be necessary to couple the GN-1B more closely to the output emreurt. 


Another method 1s to couple the grid dip meter to the input of the stage to be neutralized and 
adjust to the maximum dip. (All plate voltages in the transmitter should be turned off.) Set the 
neutralizing contre) su that ww deflection of the GD-1B meter is seen when the output carcuil of 
the stage is rotated thraugh the operating (requency. 


LOCATING PARASITIC OSCILLATIONS 


Parasitic oseiiations are easrly lorated hy applying power to the transmitter and checking the 
various stages for uscillatians other than those intended. (Use the grid dip meter as an oseil- 
lating detectur,) Once the frequency of the parasitic oscillation is known, ihe power to the lrans- 
mitter may be turned off and the unwanted resonant ci its located. (Using the GD-18B as a grid 
dip meler, check circuil wiring, chokes, etc. for unwanted resonant frequencies. ) 
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ANTENNA ADJUSTMENTS 
The Grid Dip Meter provides a means of adjusting antennas without creating iter! Tose 
coupling is usually sulficient allah the proper type should be used, that is, capacity cuupling 
toa voltage muximunr point or inductive cuuding te. eurrenh maxnnant, 


ra 


When Lhe GD-1B is coupled lothe cadof an antenna, a slicht change takes place in ils “eflertive” 
length. This vhdnge may be upto approxinitely 3°) with the resanit [requeney apypesring lower 
than is actually the case. ‘Phere is no change when the meter is coupled lo the middle parl of 
the anleana. Proper malching of open wire lines to the anleana can br aletermined Ly using the 
GD-1B in Ihe DIODE position as a detector af the standing waves present on the line. Arrunge 
to hold the coupling of the GD-1B lo Lhe line cremitant (by holdin a smucll piece at msilatar pe- 
tween Uhe co and the lide, for example) and move the meter along the lise. if the meter indi- 
cation varies cunsiderably, Standing waves jure present. When tie line is propecty imatehed, 16 
Slandmny waves ean he detected, Power must be fed tu Ue feed fines by the trotemitter or other 
RF source, 


The check for prapee iatcliog of a coaxial hne 18 nutmeg the amount of pnwer deiivered to the 
antenna. The GD-1TR is used asa helt strengih aater fset in DIODE position and placed nei 
the antenna where the change be ania ean be neted). Peopec matching is debuted by aiaxioui 
output from (he inten. 


STE P-HY-STED CONSTRUCTION 
Begin by checking (he parts aginst the parts list. tn this way, you will hecame Gamiliar with 
(he various parts and also you will avoid throwing away any small parls wilh the packing. 


stl The necessity far rephucemeat of a compaient, write tuthe Heath Cam- 
Sh 


Should inspection rev 
pany immediately. ‘The fellowimg intormatian sheuid he supplied in all 


A. Clearly identify the part in qaestion ny using the part number and description loud in the 
manual parts List. 

B. Identify lhe type and model number of the kit in which ibis used. 

C. Mention the urder mumber aud tale of kit purchase, 

D. Describe the nature of defect or reason for requesting ceplacenanmt. 


ry replacement. Please do not rehire ihe 
Do nol wilerwy cireumstances dis- 
mutter. iP lubes are ta be replaced, 
tus broken tubes are nut cligible lor 


The Heath Company will promptly supply the cere 
deleclive componeul antl specifically requested (i du se 
mantle the compunent vu quesheo is tins wil vaid the ¢ 
please pack them carehully to prevent breakiqg: ie sidpunts 
replacenienl, 


STEP-BY-STEP ASSEMBLY 


Before starhog actual mechanical andelertrical assembly, study all pictoruds, as parts da 
ment and lead dress ure extremely important im high frequency equipment such as the rid dip 
meter. Hall wires and compunenis are plaved exactly as pictured, no diffieully shawld be en- 
eauotered upon completion of the instrument, 


MOUNTING OF PARTS ON BOTTOM PLATE 


( ) Mount a 2-lug terminal strip in location A with a §-32 hub mad 


ew, luckwashe t 


( ) Mount the recilifer iu localion BR. First, place a 6-32 nul on Ihe mmming stud, screwou 
all ibe way finger-tight. Place a #6 lockwasher over the slud nexl to the hale in location B. 
Be sure the positive side of the rectifier is as indicaled in Pictorial 1. Now the rectifier 
is secured with i secand 6-32 nut. 


() ) Mount the P-log rushi hal terminal strip in lecation J. Posten exachly as shawn 16 Bic~ 
turial L. 


(Note the color coding of tlie power transfovmer leads. ‘The lransformer should be mounted so 
thal the red leads are nearest locatinn A. Be sure the transtarmer is nat meuuled backwards. 


Pare 8 


) Slide a 6-32 serew Lhraugh hole in 
locanan C1. Ship whe transformer 
mounting flange over the serew. 
Slide on a solder lup andfasten with 
a G-d2 nut, 


Slide a 6-32 screw thruugh the hole 
in location C2. Pass the screw 
through the transformer mounting 
flange, slde un a luckwasher and 
fasten with a nut. 


In location D, fasten angle hracket 
to Ihe chassis by means of a 6-32 
screw, solder lug positioned as 
shown in Pictorial 1, and Listen 
wilh a nul. 


In location E, slide a 6-32 serew 
through the hole inthe holtom plate. 
Pass it Uhroughthe hole inthe angle 
bracket, slide a l-lug terminal 
stripaver the screw and fasien wilh 
a lockwasher and nut. 


In location M, lempurarily mount 
the sensitivily control (with ON- 
OFF switch on the back) using a 
control nul. See Pictorial 3 for 
proper placement of Lhe lugs. 


Mount the DIODK-OSC, swileh in 
location F by means of two 6-32 
ws, lockwashers and nuts. 
Pictorial 1 shows proper posilion 
ofthe switch. Be sure taunting is 
nol reversed. Pictorial 1 shows 
Lhe mounting of this switch. 


Place the tube socket, face down, 
ona table in front of you with the 
widest spacing loward you. Locate 
pins Gand 7. These pins must be 
entirely remaved from the tube 
socket base. 


FECTIFIER 


—OD 


-LUuG 
TERMINAL 


YELLOW 
LEADS 


WIDE ST 
SPACING 
—— 


TUNING 
CONDENSER 


COIL SocKET—™ 


PICTORIAL t 
MOUNTING OF PARTS GN 
BOTTOM PLATE 


Upon locating pins G and 7, use a pair ofside cutters to clip the solder Jugs 6 and 7 as close 
to the socket base as possible. Insert (he sharpened end of a peneil inle the hole af the lng 
ta be clipped. A slight pressure on the pencil will mae it casier to clip the lug. After 
clipping the solder lug as desertbed, use a small screwdriver to press the remainder of 
the socket pin Lirough the lop of the lube sovkel. For grealest accuracy at high frequency, 
il is imperative Lhai the tube socket pins 6 and 7 be removed in the manner described. 


Mount lhe small salder lug and Lhe tube socket on the tube mounting bracket by means nl the 
3-48 screws, lockwashers and nuts. See Figures land 2. Make certain that thy widest 
spacing between pin holes is as shown in Pictorial 1. 


Bend the small solder lup as shown in Figure 1. 
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( ) Fasten Lhe tube mounting bracket to the angel bracket by micans of 0-32 screws, lockwash- 
ers and nuls. The 1-lug and ground terminal slrip must se mounted behind the tube socket 
bracket. The terminal strip is mounted upon lhe screw protruding through the uppermost 
angle bracket hole. The ground lug must be facing Loward the tup as pictured in Pictorial 


3. 
TUBE SOCKET REMOvt FINS 6&7 
a tes PRE BOTTOM VIEW PRON SOCKET 
Bs on, note TWAT TOP OF TUBE INSTALLATION 
Ors. socket Moats acauess 
em acket 
worst Figure 2 
sPacine 
WIDEST. 
SPACING 
Figure 1 


TUNING CONDENSER SUB-ASSEMBLY 


CAUTION: FULLY THE PLATES OF THE VARTARILF TONING CONDENSER. KEEP 


AES 
THEM MESHED WHILE ASSEMBLING THE INSTRUMENT. THIS WILL PREVENT DAM- 
AGING THE TUNING CONDENSER PLATES DURING CONSTRUCTION. 


em 


(Note (hal there are two sets of stator terminal Lugs on the tuning condenser. Two ol these are 
cut off and two are left on. Thercfure, in (he step which follows, make sure thal the correct 
lugs are cut off.) 


{ ) Study Figure 3 and cui off the two stalor lugs indicaled. ‘These lugs (shuwn dotled) are 
nearest the small brackuis which are riveted to the condenser frame. 


( J} Solder the Lwo outside coil socket lugs to lhe nearby slator contact as shown in Figure 3. 
( ) Using a short 6-32 screw and solder lug, 
place the solder lug loward lhe Lap of the 
variable condenser, or im other words, near- 
esl the coil sockel between Lhe plates of the ; 
condenser. A convenient sell-tapped hole meamitt yor tome mnacee tt saNay 
will be found in this position. Fiche care 
{ ) Muunt the coil socket on the tuning conden- 


ser [frame as shown in Figure 3. Use two 
6-32 flat head screws. 


( ) Place a length of bare wire between solder 
Jug and unused cail sucket prong (8). 


( ) Mount another solder lug on the tuning con- 
denser frame as shownin Figure 3. Use a 4 er ane 
short 6-32 screw. 

as Figure 3 

{ ) Bend (he remaining two stator lugs as shuwn 

in Figure 4, side view. 


(| } Mount a dise condenser on each of these lugs with a 3-48 screw and nut. Note the angle of 
the disc condenser leads. 


( } Mount the tuning condenser on the bottom plate wilh three short screws, Use a #6 lock- 
washer belween the screw lead ancl bottom plate of these three screws. 


{The 3-prong coil socket supplied with ihe GD-1B is designed for use with the accessory 341-A 
Cuil Kil.) 
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BENO BACK STATOR TERMINAL LUGS 
AS SHOWN HERE, MOUNT FACH DISC 
CONDENSER WITH A 3-46 SCREW AND NUT. 


Fig. 4 


SIDE VIEW 


NOTE: ALL GUARANTEES ARE VOIDED AND WE WILL NOT REPAIR OR SERVICE 
INSTRUMENTS IN WHICH ACID CORE SOLDER OR PASTE FLUXES HAVE BEEN 
USED. WHEN IN DOUBT ABOUT SOLDER, IT IS RECOMMENDED THAT A NEW 
ROLL PLAINLY MARKED "ROSIN CORE SOLDER” BE PURCHASED, 


It is helpful to place the large pictorial diagrams on the wallabove your work Space suthat they 
may be readily referred to. 


In some cases, more than one connection is made to the same terminal or solder point. This 
condition is designated by the abbreviation (NS), meaning that the connection should not be sal- 
dered until olher leads have been connected. Wherever only une lead 1s connceled to a terminal 
or where Lhe last lead has been cunnected, the joinl should ye soldered. This is indicaled by 
the abbrevialion (S). 


Unless otherwise indicated, all wire used is insulaled. Be sure to use insulated sleeving when 
valled for, 


The leads on components such as transformers, resistors and condensers are frequently tanger 
than necessary. When wiring lhese parts into the circuit, the leads should be cut to the proper 
length, This will result in a neater louking instrument, and in most inslunces proper OPEKA- 
TION is IMPOSSIBLE with long, untrimmed leads im critical parts of the circus. 


WIRING 
( ) Connect one black lead uf Lhe puwer transfurmer to A2 (NS). 
( ) Connect the other black lead to eilher lug uf the OF F-ON switch located lo the rear of the 
sensitivity contro] (5). 
( ) Connect one red lead of the power transformer lo F2 (5S). Run this lead alany, the edge al 
the boliom plale, making sure itis pressed firmly againal the botlam phite. 
{ ) Hun a length of hook-up wire from F1(S) lo salder lug CH(NS). Runthis lead along the edge 


of Lhe bultom plale. 
( ) Cunnect the other red lead tu B2 (s). 


Pape 1t 
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ren, 
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OK 
SLMSITevit 
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DE ONE Lit ant 
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PICTORIAL 2 


8 
ax 


+O 
HUG 
TERMINAL 


FELLOW 


1 su 4 OF 
TBE SOLKET 


() Connect one yellow lead of (he power traustariner te yan dof the (ube socket (NS). Sve Pie - 


torial 3. 


use rare Loprevent 


When saldering lo minndure lube sovker termi 
the socket pumtholes. Thos could prevent tise 


the tube. 
() Commeet the other yellow Iead te craider lap Cl ONS}. 
NOTE: There wilt be sever) wires conmeeted to solder lap Cl. Use 


tiens neat. The purpose of using a cenbrad greund poiat is to eli 
in high requeney uistraments 


( ) Run a wire trem Al Q 


1D 


solder fram Hewrng iio 


othe tube pias ad cause possubbe damage to 


care to keop all cunnec- 


oseulation and feedback 


3) te the linc aa the OP R-ON switeh (on Che wack of the Seislavity 


control) wlucl does not have a black traasfarmer lead connected le it ts]. 


Slide rules sreminer over Uae line ecard 


provides stram cele, shoul the cord be aveadentally joried. 


{ ) Coanech ie other bende tte lite cord ta AT 6s) 


Pape 12 


Split and koat the line card as ahewa. Connest une lead ot the cord lo A2 (5). The karat 


( ) Connect 2 1000 2 watt resistur (brawn-bkick-red) between HL (NS) and the tight hand 
i-iuy terminal strip located directiy bchind the reciifier (NS). 


Connect one positive lead (marked 1 or “posilive’) of [hv dual 20 mld condenser to BL (S). 
(Ust Sleeving. ) 


Connect the other positive lvad of the dual 20 ufd condenser to the meht hand terminal strip 
lucaled direclly to the rear of the rectifier (NS). (Use sleeving. ) 


The negative lead af Lhe dual 20 ufd condenser coniecls to solder lux CU(NS), (Use sleev- 
ing. } 


Connect a 2 1/2" length of bare wire lo solder lu C1 (8), Leave the olher und free at Lhis 
time. 


Remove the sensitivity control from the angle brackel. Leave the wires ta the OF F-ON 
awitch connected, 


To facilitate wiring, several connections are made to this control befure final mounting. 


( ) Cut 4 length of hook-up wire to 1 1/2". Slrip both ends and connect one end Lo M3 on the 
sensitivity control (5). 


{ ) Locate a 1000 2 resistor (brown-black-red). Cut each lead to 1” in lenglh. Slip a 3/4" 
piece af insulaled sleeviny over cach of the leads. 


{ ) Connect one end of the resistor to M2 (5). 
( ) Clip the leads of a 47 KQ resistor (yellow-violet-orange) to approximately I". 


( ) Slip sleeving over each of these leads, leaving approximately 1/4° of bare wire at the end 
of each lead, Now altach one lead of this resistor to M1 (S). 


This completes the wiring shown in Pictorial 2. 


CUT OFF THIS SMALL TONGUE 
AT THF FND OF THE CONDENSER 


LEAD. \ 


oe 


Figure 6 


Figure 5 
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PICTORIAL 3 


DISC CONDENSER CONNECTIONS 


IMPORTANT: The counertions described in the following steps are extromely crilical, since 
they have a direct bearing on the calibration of the instrument. 


( 


) Oliserving Figures 5 and G, loosen the nut holding the disc condenser onthe statur lug near- 
esl the slide switch so thal the condenser is just loose enough to be rolated. 


Cut off the small tongue at the end of the dise condenser lead. 


Now rutate (he dise condenser and at the same time bend Lhe slater lug so that the end of 
Uhe condenser lead touches pin 1 of socket Has near as possible to the body nf the socket. 
Tighten screw on stalor lug. 


Bentl pin 1 duwn againsl the condenser lead, being careful that the pin socket lug and lead 
irum the disc condenser do not louch the metal part of Lhe tube socket (NS). 


In a like manner, prepare the tube socket pin and Uw olher dise condenser to meet pin 2 of 
socket IL(NS). Now cherk ance again lo see that adequate clearance has been allowed be- 
tween these connecuions and the metal part at the lube seckut. Line up the hole in the lube 
socket pin with the hole inp the (hat dise cusdenser lead. 


Flow solder over the screw head, condenser lug and disc condenser plate as shown in Fig- 
ure 6. Use a minimum af solder to prevenl possible shart circu, 
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PREPARATION OF TUNING DItUM 


TAPE OVER ORUM RIM . 
AND BACK OF FREQUENCY Figure 8 
DIAL SCALE 


Figure 7 


) Assemble the frequency dial scale and tuning drum so that the calibration markings are 
visible through the face of the drum, Fasten the dial scale ta the drum with four pieces of 
adhesive-backed material from the label set, The adhesive strips should cover a purliva 
of Lhe drum rim and the paper scale, Blankextra dial plates have been printed on (he large 
dr wings, These are for the kit builder who wishes lo calilrate Lhe hastrunsent doaiself 
Detaris are given under “Calibration, " (See Fryure 7.) 


Sturt a 6-32 sel screw in the hub of ihe tuning drum. Place the drum on the tusing, conduu- 
ser shaft and tigite. the sel screw just enough to hold the drum onthe shaft. See Figure 


Remove the meter from its box and inslall in the conlrol pane] being sure it is properly 
oriented, i.e., bottom of meter nearest edge of control panel. Use the hardware supplied 
with the meter for mounting. Lousen the two meter terminal nuts and set Lhe sulder lugs 
at right angles to their original location. 


Place the front panel against the angle bracket and line up the holes for the phone jack and 
sensitivity control. 


Mount the sensitivity control inlocationM. Sec Figure 9 furdetails of hardware assembly. 
Keep the lugs exactly as indicated in Pictorial 3, On some contruls, 2 small locating lug 
protrudes from the front of the control hausing. If this interferes with the mounting, cut it 
off or bend it over. 


Mount the phone jack (see Figure 9 and Pictorial 3) in location &. Keep all lugs aricaled 
exactly as indicated. 


Attach the free end of the I 1/2" lead from M3 to the ground lug of the l-lug and ground 
terminal atrip (NS). 


Attach the free end of the 47 KQ resistor (yellaw-viclet-orange) lo termina] strip E2 (NS). 


) Attach the free end of the | KQ resistor (urown-black-red) to lug L2(NS) on Lhe phune jack, 
Be sure to use the previously prepared insulated sieeving. 


Cut the leads of one of the 1000 
uuf ceramic condensers (bear- 
ing the color code black-red- 
black-brown dots) to 1/2" lengih 


Figure 9 
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} This condenser is attached between lug L3 (NS) and the ground lug of the 1-Juy and ground 
terminal strip (NS). See Pictorials 2 and 3. 


) Run a length af hook-up wire between lug L2 (S) and lug N1 (S) on the meter. 

} Run a length of hook-up wire between lerminal L3 (S) located on the phone jack and Lhe in- 
sulated terminal on the 1-lug and ground terminal strip (NS). 

) Place a length of hook-up wire between the right hand lerminal strip(S) (Jocated behind the 
rectifier) and lug E2 of the 1-luy terminal strip(NS). Be sure the hook-up wire follows the 
contour of the bottom plate. 

} Select one of the 6800 Q resfstors (hlue-gray-red) and cutone wire to a length of 1/4"from 
the body of the resistor, The other lead from this resistor is cut to a length of approxi- 
mately 1". 

} Prepare a length of insulated sleeving 3/4" long. 

) Place the shart lead of the resistor through the slot of pin 1 of ihe tube socket. The body 
of the resistor must be placed as close as physically possibic to the tube socket pin (8). 
(Sce Pictorial 3.) Use care when making (his connection sa that excessive heat will not be 
conducted lo the resistor. 

} Slip the previously prepared insulated sleeving over the other lead of this resistor. This 
lead may now be placed in termina! E2 (5). 

) Seleci one of the 1000 “uf ceramic condensers and place between lug £1(S) located on the 
1-lug terminal sfrip, and the ground lug located adjacenl to El (5). 

) Seiect the other 6800 @ résistor (blue -gray-red) and clip one lead to a length of 1/4". Pre- 
pare a length of insulated sleeving 3/4" long. 

) Place the short lead of this resistor through the slot in the tube socket pin 2 (S) in exactly 
the same manner as described for pin 1. Once again, be careful of excessive heat. 

) Slip the 3/4” fength of insulated sleeving over lhe remaining resistor lead and bend the 
protruding resistor lead al a right angle so it will [all Into the insulated terminal of the 1- 
lug and ground terminal strip (S). 

) Using Une third and last 1000 nul ceramic condenser, clip une lead tn a length of 1/4". 
This lead is now placed through tube socket pin 4 (S). Dress the body of the condenser on 
top or near the two previously installed 6800 2 resistors. 

) Cut a length of insulated sleeving to fit overthe untrimmed lead of the 1000ju1 condenser. 
Place the free end to the ground lug of the 1-lug and ground terminal strip (S). 

) Select the 100 2 resistor (brown-black-brown) and piace between pin 5 and pin 3 of lube 
socket H (NS). The leads of this resistor should be just long enough lo allow clearance of 
pin 4. 

} The 33 uf ceramie condenser (bearing the color code orange-orange-black-while), some 
are marked "33", is now installed between pin 5 (S) and pin 3 (NS} of tube socket H. 

) Using a short length of bare wire, attach one end to pin 3(S) of sucket H. Wrap one Lurn of 


this same wire around lhe narrow solder lug located on jhe tube sacket angle bracket (S). 
The other end of this bare wire is drawn through the solder Jug located on the tuning con- 
denser frame (8). This solder lup must be bent [lal before completing: connection. 
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() ) Connect the free end of Ue bare wire fron: solder lus C1 to the positive terminal on Lhe 
meter (S). 


IMPORTANT NOTICE 
A MINIATURE TUBE CAN EASILY BE DAMAGED WHEN PLUGGING I'l INTO ITS 
SOCKET. USE EXTREME CARE WHEN INSTALLING THE GAF4 OR 6T4 TUBE. W 
DO NOT GUAKANTEE OR REPLACE MINLALURE ‘URES BROKEN DURING INSTAL- 
LATION, 


{ ) Insert the minialure tube in socket H. 
( ) Faslen the knob on the sensitivily control by tightening the set screw. 


The instrument is now ready ta calibrale. See instructions for this procedure below. Once Lhe 
calibration is completed, the final steps nl assembty shautd be performed, 


SPECIAL NOTE: When the instrument is first turned on (sel tn OSC. position) the meter will 
indicate below zere, Upon warming up, Ihe meter will read correctly. This fact is mentioned 
because the builder might conclude that the meter is connected’ varkwards when he first Gurns 
the instrument on and sees the meter readings Lelaw zero. 


ACCURACY 
It should be remembered that the grid dip meter is neither designed ur intended to be used for 
applicalions requiring a high degree ofaccuracy, The grid dip meteris nut in the same class as 
accurate signal generators, many of which canhe used as secyundary frequency slindards. Cal- 
ibralion errors up to 5% can he expected, Huwever, except for the specialized uses involving 
high accuracy, this mislrunient is invaluable in applications such as outlined in Lhe manual as 
well as olhers lov numerous to mention, 


One factor concerning the accuracy of the highest band (100-250 mic) must be considered. At 
high frequencies such as these, the actual wiring of the kit cones into the pleture, Such things 
as proper placement of components, correct lead dress, short lead Jengtts, guod solder con- 
nections, etc. are all important. The manual shows how the kit stould be consLructed far best 
results, but the aclual mechanics of conslruction are beyond the control of the Heath Coriany 
Therefore, if the high band frequency seems greatly different from that of the on. abs, 
check the actual construction of the kit Tor proper wiring and parts location as outlined in the 
Pictorials and step-by-step instructions. 


CALIBRATION 
The Grid Dip Meter is provided with a ready-calibraled dial, This dial will pe sufficiently ac- 
curate for most applications. If no means of checking frequency is available, the dial may be 
set s@ that the calibration end markings coincide with Lhe line (on the window} when the tuning 
condenser is completely meshed. 


A more accurale adjustment of the ready-culibraled dial 1s possible if a shorl wave receieror 
high frequency signal generalor is available. 


USING A RECEIVER: If the frequency seltings on the receiver are known lo be aceur#tey, ilis 
only necessary to tune in the Grid Dip Meter (set tu OSC, position) on the receiver and set the 
GD-1B dial tv the same frequency reading as the receiver dial. 


If lhe dial calibrations on the receiver are nat accurate, tune the reeviverla sume station whose 


frequency is known (WWY for exainple) and then Lune the Grid Dip Meter ratiis sume {requeney 
{set in OSC. position), Adjust the tuniny: dial an Ike GD-1B to read this same frequency. 
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COMPLETE CALIBRATION OF THE GD-1B 

Extra dial plates have been prepared fur the builder whu has the equipment available to com- 
pletely calibrate his own instrument. In doing so, differences in wiring technique and position- 
ing which will shift frequency setlings slightly canbe corrected. The dial window must firsl be 
removed from the front panel. The blank dial plate may be lemporarily (astened ta the outside 
uf the luning drum while making Lhe calibration marks. After (he calibralion is completed, the 
dial plate should be fastened under the tuning dial for protection. Uo the GD-1B 1s calibrated 
with a receiver (the receiver should be accurately calibrated), first sel the receiver to the fre- 
quency and then adjust the GD-1B (used as an oscillator) to the same frequency and mark the 
dial. Repeat the procedure for each frequency mark desired. 


U ihe GD-1B is calibrated wilh a signalgencralor, firsl set the signal generator tothe frequency 
and then adjust the GD-1B (used as a diode detectur) lo Lhe same frequency, and then mark the 
dial. Repeat for each frequency point. After hand calibration has been completed, replace the 
dial window, using rubber cement. 


INSTALL FEET 
Ne anata 


( ) Install tne four rubber feel jn the botlam panul. Figure 10 
Figure 10 shows the delail. 


{ ) Pass ihe line cord through the cabinet so that it comes out the back. The back of the cab- 
Inet has a large Y notch in one end. 
( ) Fit the front panel ta the cabinet assembly by sliding the flanges inside the panel rim. 


Make sure that the dimple in the end af thy panel rim mates wilh the hole in the cabinet 
flange. (Be sure that the knot in the line cord is inside the cabinet. The grommet which 
is on the line cord should lhen be stipped into Lhe large U ooteh, ) 


{ ) The assembly may nuw be completed by adding the back panel tothe cabinet and securing it 
with {wo #6 sheet metal screws. 


{ ) Check the clearances hetween the tuning drum and cabinet. See that the drum operates 
without binding ur rubbing. If necessary, adjust lhe posilion of the drum on Lhe tuning con- 
denser shaft. Be careful not to disturb lhe calibration during this adjustment. 


This completes the construction of Lhe instrument. 


IN CASE OF DIFFICULTY 


1, Recheck the wiring very carefully. Tracing the leads on the pictorial wiring diagrams in 
colored pencil as they are checked in the instrument will prevent uverlooking some con- 
nections, 

2. Compare tube socket voltages with those shown un Lhe schemalic diazyram, Readings given 

were made using a vacuum tube voltmeter. Other type meters will give lower readings. 

. Test tube to be certain it is operating properly. 

Wrile to the Heath Company describing Operating characteristics and Listing the voltages 

measured at the various socket connections. (See Service’ mfarination, } 


TROUBLE SHOOTING 
METER FAILS TO MOVE UPSCALE:; Check position of DIODE-OSC. switch, Check salder 


joints between coil socket and variable condenser jugs. Re-heat solder previously applied to 
disc condensers. Examine connections on pins 1 and 2 af lube sucket H fer possible ground. 


ee 


CALIBRATION NOT LINEAR: Shorten all leads, Be sure that two 6800 @ resistors are cou- 
pled close to pins 1 and 2 of the tube sucket H. Remove excessive solder from all connections. 
Check valve of all resistora in circuit, these resistors should remain within +10% tolerance of 
their indicated value, Examine the variable condenser fur possible warped plates. 


NO METER INDICATION WHEN IN DIODE POSITION: Insufficient source of RF signal: The 
average RF signal generator, radio receiver, or television set will give little or no indication 
when the GD-1B 18 in DIODE position. 
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IDENTIFYING CHARACTERISTICS OF COILS 


COILS MAY BE SUPPLIED WITH EITHER TWO OR THREE MOUNTING PRONGS., 
THE ELECTRICAL CHARACTERISTICS WILL REMAIN UNCHANGED. 


OPERATION OF THis SENSITIVITY CONTHOL VERY CRIPICAL: ‘This indication is anrmal, 
due to the extremely high “O" cireuil, and sensitivity of Ue iastrument. 


METER FALLS IhLOW ZERO: This is nurmal during warm up peaied, or when the cokes 
removed white the instrument in operdhen., Advanre sensmiesy conbeol fo omuximiiny duriys 
wat tn- up. 


REPLACEMENTS 


Material supplied with Heathkits has been carefully selected to mect design requirements and 
ardinarily will fulfill its funetion withoul diffieuky. Orrasinnally improper instrunent np 
lion can be Iraced loa faulty tube or component. Shouid inspection reveal the necessity for r 
placemeul, writy lo (he Heath Cumpany and supply all of the lolluwing nderniation: 


A. Thoroughly iduatify the pact in quesliun by using the part number and description found iv 
the manual parts list. 

Identify the Lype and medel number of Kil in whrek it is usted. 

Mention [he order number and dale of purchase, 

Describe the nalure of defect or reasan bar requesting rephice ment, 


Sos 


The Heath Company will promptly supply the necessary repkicement. Please do ant return the 
original component until specifically requested ta doosn. Dr not tismaatic the conponent in 
question as Lhis wilt void the guarantee. If tubes are tu be returned, pack them carefully ta 
prevent breakage in shipment as broken tubes are nal ebeihle far replacement. This replace - 
ment policy ducs not cover the free replace mentulparts Wiad tay baee heen broken or daniuied 
through carelessness on the part uf ihe Kit Iupider, 


SERVICE 


LU, alter applysng the information cantamed in this inannal aul your best efforts on the unit, you 
are slit} unable te oblain proper performance fromthe Instrument, il 1s suggested that you take 
advantage of the lechnical lacilities which the Heath Company makes avaiable te is cuslamers. 


The Technical Cousaltation Departmen is maintained for the purpose of providing Heath cus- 
iomers witha personalized lechn¢al consultation servicer; itis service is avaitable lo you with- 
out charge. The teehmcal consallants are Iboroughly familiar with all details of the Instrument 
and can usually localize Lhe Lrouble from a suiulable description of the difficulty enenunlered. It 
is, of course, necessary that you provide full and roniplete information concerning your proh- 
tem when writing tathe Technical Consultation Department for assistauce. Far instance, clearly 
identify the kal involved, giving Ihe purchase date and, if passable, the inverce aumber; describe 
in detail the difficully thal you tive encwunlrred: state what you have attempted to do lo rectily 
the trouble. whal resulls have been achieved, and melude any uferoation or clues that you feet 
could possibly be of value lo Tbe eansullant who iecdbes your problem, Faihure te provide cam- 
plele deseriplive delails may lead to incorrect aSsumplinns on the partof the ronsutlaat and need- 
less delay inthe solution Ip your propiem., Quite treguently, when the information given the 
consultant is cumpletye, concise and retihte, a diagnasis of the difficulty can be made will) can- 
fidence and specific instructiuns given for ats correction. Uf replacemenl of a component is 
involved in the correction, ihe romponbol will be shipped by vou, sulyect to lhe Lerms and con- 
thtous of the Warranty. 


The Factory Service facililiesare also available lo you, in case youare not familar enoagh with 
electronics to provide our ransullanis wilh sufficient iafermationon which tah: a diagnosis of 


your diffically, we in Phr event tha ty corrected in thie manner 


you prefer te have the diffi 


You may return the complete [nsttuwmnent ti the Heath Cam 


av for ispection and accessary re- 
pairs and adjustients. You with br carveda fixed fre uf $4 en, plug the price + additimrat 
Arts or maienal required? Heras Jif the iratreqme st ig aetursea ait the Aarcanis peried, 
bate charges will te gaverned byte terres af the tale tiedate al purenase and sive 
Innice amber if possible 


uslest, most 
pestor tneal 


Local Service by Authorized Heathkit Dealers 1s also available andalten wil) be your 
efficient imetand of obtaming service for viur Eleathkits. Although you aray fii eba 
secvice somewhat hygher Chan those listedin Heathkit manuals (for factory weevivel, The amount 
uf increase 1s usually offset by the lranspartation charges you would pay ib you elected tu return 


your kit te the Heath Company. 


Heathkit dealers will honor the regular 90 day Heathkit Parts Warranty on atl kits, whether pur- 
chased through a dealer or direcity fram Heath Company. Il will be necessary that you verily 
the purchase date of your kit by presenting your copy of the Heath Campuny invuice to the author- 
ized dealer involved. 


replarement parts are supplied without charge: 


Tocpaatt 
pare 


harge you Sur this serv 


Under the conditions specified in the Warranty, 
if 


however 


kit, or mstalis eee part for 


he muy 


Heathkits purchased Incalty and returned lo Heath Cumpany for service inusl be accompanied by 
your copy of the ditlvd sates receipt from your authorized Eleathkildlealer inorder lo bo eligible 
fur parts replacement under Lhe terms of Ihe Warranty 


THESE SERVICE POLICIES APPLY ONLY TO COMPLETED INSTRUMENTS CONSTRUCTED 
IN ACCORDANCE WITH THE INSTRUCTIONS AS STATED IN THE MANUALS. lislruments 
that are not entirely completed or instruments that are rondifiert in desipar will nal be accepted 
Instruments shewing evidence af acid core solder or paste fluxes will be rerurned 


for repair 
NOT repaired. 


costed 


Por information regarding modifications al Tleathkiés tur special apphieatians, itis 
(hat you refer ta any onc at more of the many publicanens that are the an wh parses of 
electronics. They can be ublained ator through your local library. al most electronic 
outlet stores. Although the Heath Company welcomes ali comments aud suggestinns, i would bc 
impossible ta design, lest, evaluate and assume responsibility for proposed circurl changes for 
specific purposes, Therefore, such modifications must In madeal the diseretionof ine kit build- 
er, according to mfurmatian which witk be much more readily available from seme local suaree 


SHIPPING INSTRUCTIONS 


Befure returning a unil fer service, be Sure that all parts are securely mounted. 


ATTACH A TAG TO CLHE INSEREMENT. GIVING 
NAME, ADDRESS AND TROUBLE PERTENU ED, 


Pack ina rugeed container, prep rally wand, ussag ar least three. t 
or excelsior an all sides. DO NOT SHIP IN THE ORIGINAL ae RTON 18 
NOT CONSIDERED ADEQUATE FOR SAFE SHIPMENT OF - ITED INSTRUMENT 
Ship by prepaid express if possible. Return shipment wil! be Bete express colicet. Note that 
a carrier cannot he held liable for damage imtransil it packing. in HES OPINION, 18 insufficient 


AU prices are subject to change withoul notice. The Healh Company reserves the right li dis 
continue instraments and te change specifications al any time without incurring aay vbheaticn 
ta incorporate new features in instruments previously sold. 


yeast 
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No. 
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WARRANTY 


Heath Company warrants that for a preiad of three tontha fromthe date uf shipment, all Heathkit 
paris shall be (eer ol detects in walpriald and wackrisuship under nurmal use aod serie and 


thatch de 


q 
Pays msahsak 2 atk: 


PARTS 
Per Kit 


that in dulfliment af any trearh of § 
Paris upen Ihe retorn ol ihe same 


Oripinal buyer, and is aud shall he i leu of all wher warranties, whether express or implied Ki 
and of all other ohiigalions or Wabilitios on the part of Heath Company and in no even! shall i 
Heath Company he hable fur anya ated prafila, consequential damages, Isa of tim if 
lugges incurred py Ihe buyer in conmertion with the purchase, assenibly ornperatinnaf 1 ay 
ur components thereof Na replacempnut shall be made of parts damaged oy the buyer in the a 
course of handling or assombding Heathkit equipment 5 

i 
NOTE: The foregaing warranty is completely void and we will nut replace, repair or service ul 


wsiruments of parts thereof! in which acid core aolder ur paste fluxes have been used. ‘I 


TRAM tes sh 


warranty, Heath Company shall replace such detertive Ht 
Ia faclory) The furesoing warranty stall apply aaly lo the i 


PARTS LIST 


DESCRIPTION 


PART PARTS 
No. Per Kit 


HEATH COMPANY 


DESCRIPTION 


Composilion Resistors 


Hardware (Cont'd. ) 


1-3 1 100 & 250-8 2 #6 sheel melal screw 
1-9 2 1KQ 10 6-32 x 4/8 screw 
1-51 2 46800 2 L 6-32 setscrew 
1-25 1 a7 KQ 2 6-32 x 3/8 [lat head screw 
4 3-48 nut 
Condensers 12 6-32 nut 
20-25 2 90 jtnf disc 2 Control nut 
1 33 wf cccamic 2 Control washer 
3 1000 pf ceramic 16 #6 lockwasher 
1 20-20 ufd electrolytic 2 Control lockwasher 
1 Varialte condenser 2 43 tockwasher 
d #6 satder lug 
Controls-Switches-Sockets 1 Solder lug 
19-15 I 10 K sensitivity control 1 6-32 setscrew 
60-1 1 Stide switch Miscellanenus 
434-34 1 Tube socket 54-17 1 Power transformer 
434-40 1 Coil socket 57-13 L Reclifier 
73-1 1 Robber grommet 
Coilst 89-1 1 Line cord 
40-46A 1 2-5 me 261-1 4 Rubber feet 
40-46B I 5-14 mc 340-2 1 length Bare wire 
40-46C 1 14-37 me 344-1 1 length Hook-up wire 
40-46D 1 37-100 mc 346-1 1 length Insulated sleeving 
40-M25 1 100-250 me 390-1 1 Label set 
; 407-12 Ll Meter 
Sheet Metal Parts 411-44 1 BAF4 (or BT4) tube 
90-19 1 Cabinel Assembly 431-1 ! 1-iug terminal strip 
100-M33_— 1 Front pane! assembly 431-14 1 1-tug and ground terminal strip 
204-M40 1 Tube bracket 431-2 1 2-iug terminal strip 
204-M41 Angle bracket 431-15 1 1-lug terminal strip (RH) 
205- M15 1 Botlom plate 436-4 1 Phone jack 
445-3 1 Calibratian scale 
laruware 
250-2 4 3-48 x 1/4 screw jee H qoning drum 
250-7 5 6-32 x 3/1G screw 388.7 t Coil box 
*40-24 of 40-46 595-67 I Manual 
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